Tev scale new heavy physics could significantly affect the cross-section for the rare process e + e − → Hγ through non-renormalizable operators involving the light SM fields.
New heavy physics at the Tev scale could affect physical processes at lower energies through non-renormalizable operators invariant under the SU (3) c × SU (2) l × U (1) y gauge symmetry and relevant global symmetries. The operators should involve the light SM fields only and could be expressed as a systematic power series expansion in 1 Λ . The search for higgs bosons at e + e − collider usually concentrates on the e + e − → ZH channel [1] .
However the process e + e − → γH channel is also important since it allows one to extend the range of higgs boson mass at a given center of mass energy. Further since the crosssection for the process e + e − → Hγ is very small in the SM [2, 3] , the observation of any significant number of events at LEP2 or NLC500 would clearly signal the effect of new physics. The lowest dimensional (d=6) flavor diagonal operators involving leptons, scalar and gauge fields that can affect the process e + e − → Hγ at tree level are [4] 
and
In the above we have expressed the fields in unitary gauge and have written only the operators that contain no gauge field or at most one neutral gauge field. The effective low energy Lagrangian can be written as bound [5] on the branching fraction for the FCNC process µ → eγ which implies that
If we assume that sin θ 12 ≈ .2, the scale Λ ≈ C which implies that
Hence the scale associated with the flavor diagonal terms of O 3 and O 4 must be greater than 40 Tev. In the following we shall therefore ignore the contribution of O 3 and O 4 to the cross-section for the process e + e − → Hγ. In contrast O 1 and O 2 do not contain any eeγ vertex but they do contain eeZ vertex. The scale associated with these operators can be best constrained by Z pole precision measurements. O 1 for example affects Z pole physics through the Lagrangian
The new physics contribution to A LR can in general be written as
Evaluating the contribution of O 1 to σ L and σ R on Z pole we find that
given by
2 . The present SLD precision [7] for measuring A LR is about 5%. Hence even for Λ as low as 400 Gev, the change δA LR is far too small (about .78%) to be detected at SLD. Similar conclusion can be reached by analysing the effect of The relevant effective Lagrangian that determines the cross-section for the process
The first thing to note is that both L sm and L Λ are separately invariant w.r.t. U (1) Q gauge transformations. Second the eeH vertex of L Λ is of order 1 Λ 2 but the eeγH vertex is of order e Λ 2 . The invariant matrix element for the process e + e − → γH can be written
where
Here q and λ are the momentum and helicity of the outgoing photon and p 3 is the momentum of the outgoing higgs boson. Gev the unitary bound on m H is roughly 400 Gev and it increases with increasing cut off.
LEP2 is expected to operate at √ s ≈ 180Gev and with an intergrated luminosity of (.5-1)fb −1 /yr. For m H = 150 Gev, √ s=200 Gev and Λ = 1 Tev, σ turns out to be 36.7
fb and therefore a few tens of events are likely to be seen at LEP2. However if the cut off is raised to 5 Tev σ drops to .06 fb and then no events are expected. In contrast in the context of SM, for m H = 150 Gev the unpolarized cross-section is expected to be .04 fb [2] at LEP2 total energy. NLC 500 is expected to achieve a luminosity of around 50 fb higgs bosons (400 Gev < m H < 500 Gev) are likely to be seen.
In conclusion in this article we have considered the effect of a d=6 operator on the cross-section for the process e + e − → Hγ. We have shown that the scale associated with the operator is rather weakly constrained by the existing experimental data. In fact Λ can be as low as 400 Gev without causing detectable effects on Z pole precision measurements.
For Λ=1 Tev the new physics contribution to the cross-section is large enough to be seen at NLC500 for m H lying in the range 200-400 Gev. On the other hand for Λ=5 Tev although no events with light higgs bosons are expected, an observable number of events with moderately heavy higgs bosons (400 Gev < m H < 500 Gev) are likely to be produced.
